###### What is already known on this topic?

-   Children and adults with obesity often have reduced generic and obesity-specific health-related quality of life (HRQoL) compared with normal-weight peers.

-   Both children and adults report improvement in HRQoL after intensive lifestyle treatment for obesity.

-   Previous camp-based studies of HRQoL in children treated for obesity were not randomised, only one included a control group and none reported parents' HRQoL.

###### What this study hopes to add?

-   Summer camp children had larger improvements in obesity-specific HRQoL compared with lifestyle school children, despite no significant differences in body mass index SD score at the end of treatment.

-   There were no statistically significant differences in HRQoL between parents in the camp-based programme and parents in the outpatient treatment programme at 2 years.

Introduction {#s1}
============

Both psychological and physical health are negatively affected by obesity.[@R1] Accordingly, childhood obesity treatment also aims to improve psychosocial well-being and health-related quality of life (HRQoL).[@R3] However, there is conflicting evidence regarding the effect of non-surgical multidisciplinary weight loss intervention programmes on HRQoL.[@R3] This might be due to the fact that most treatments only yielded no or modest weight loss.[@R5] Furthermore, although camp-based treatment of childhood obesity has shown promising results,[@R6] only a few non-randomised studies included HRQoL.[@R7]

It has been suggested that targeting both parent and child may enhance treatment effectiveness compared with child-only interventions.[@R10] To our knowledge, no study has assessed the effect on HRQoL of including both child and parent with obesity in the camp-based treatment.

Previously, we reported results of a 2-year randomised controlled trial (RCT) of a family summer camp treatment compared with an outpatient lifestyle intervention, finding no significant between-group differences after 2 years for primary outcomes (age-adjusted and sex-adjusted body mass index \[BMI\] SD score \[BMI-SDS\] for children's and parents' BMI).[@R12] However, these treatment options may still affect HRQoL differently.

The aim of the present study was therefore to assess the effect of the interventions on HRQoL, a prespecified secondary outcome. We hypothesised greater improvements in both general and obesity-specific HRQoL in both children and parents undergoing summer camp treatment versus those receiving outpatient lifestyle treatment.

Patients and methods {#s2}
====================

Study design and setting {#s2a}
------------------------

The Family based intervention in childhood obesitY was a pragmatic two-armed RCT conducted at two tertiary care centres in Norway. Data collection occurred between April 2010 and June 2013. Details of the trial have been published previously.[@R12] Patients were not directly involved in the design of this study.

Participants {#s2b}
------------

Families with at least one child with obesity (International Obesity Task Force),[@R13] aged 7--12 years and at least one parent with obesity (BMI ≥30 m/kg^2^) were recruited from primary healthcare nurses and general practitioners (\>75%), as well as from media and regular referrals in 2010 (n=39) and 2011 (n=55). Exclusion criteria were syndromal obesity, other medical conditions associated with weight gain or inability to participate in either of the treatment programmes. Written informed consent was provided from all participants, and the study was performed in accordance with the Declaration of Helsinki.

Interventions and outcomes {#s2c}
--------------------------

Summer camp participants underwent an initial 2-week programme at a private rehabilitation institution with four follow-up weekends (2 days at 6, 12, 18 and 24 months). The lifestyle school group attended 4 days (23 hours) in the outpatient clinic over a period of 4 weeks. All participants were offered monthly primary care follow-up for 2 years by a public health nurse. All interventions focused on healthy choices in terms of nutrition and physical activity and were based on behavioural techniques.[@R14] Details of both treatment programmes have been described previously.[@R12]

At baseline, demographic information was obtained in semistructured interviews, and clinical examinations were performed. Anthropometric characteristics were recorded at baseline, at 1 year (only children) and at 2 years. HRQoL questionnaires were completed at baseline and at 2 years.

HRQoL measures {#s2d}
--------------

Age-specific self-report and parent proxy versions of the 'KINDer Lebensqualitätsfragebogen' (KINDL) questionnaire[@R17] and its obesity-specific module[@R19] were completed by children and parents. The KINDL is a 24-item generic HRQoL instrument representing six dimensions of HRQoL (physical well-being, emotional well-being, self-esteem, family, friends and school). A total score and subscale scores were calculated. The KINDL obesity-specific disease module contains 15 items, 12 of which are used to calculate an adiposity scale. All scales are transformed into ranges from 0 to 100; higher scores indicate better HRQoL. The KINDL is a reliable and valid instrument for measuring HRQoL.[@R18] The KINDL adiposity scale has a Cronbach's alpha of 0.77.[@R20]

Parents completed two adult, self-report obesity-specific questionnaires, Obesity and Weight Loss Quality of Life[@R21] and Weight Related Symptom Measure (WRSM),[@R21] plus the generic Short-Form 36-item Health Survey (SF-36)[@R23] at baseline and the 2-year visit. The 17-item OWLQOL measures behaviours and feelings that are associated with overweight/obesity and weight loss. A score of 0 indicates the greatest adverse impact, and a score of 100 indicates the lowest impact, thus increasing OWLQOL scores imply better HRQoL. The WRSM is a 20-item instrument assessing the presence and bothersomeness of symptoms. Scores range from 0 to 120, with higher scores indicating a higher symptom burden. The SF-36 measures an individual's general health status across eight subscales (physical functioning, role physical, bodily pain, general health, vitality, social functioning, role emotional and mental health). Two summary measures---the physical component summary and the mental component summary---are calculated from the eight scales using different weightings. Lower scores represent more impaired health status, with a score of 50 being the mean for the US general population. Results are presented as correlated oblique physical and mental health factor summary scores.[@R24] The scores were transformed in accordance with the specific instructions from the authors of the different questionnaires.

Sample size and randomisation {#s2e}
-----------------------------

The sample size was calculated based on the primary outcome measure (BMI SDS) for the children.[@R12] After inclusion of each consecutive family, study personnel contacted technical staff at the randomisation centre. Block randomisation (block sizes of four and five participants) stratified by the treatment centre was computer generated by technical staff using an internet-based device. Randomisation was performed 2 days after the baseline measurements. The participants (families) were randomly assigned to one of the two parallel groups in a 1:1 ratio. Allocation was concealed from both participants and triallists. Blinding of study participants or healthcare professionals was not possible due to the nature of the interventions.

Statistical analyses {#s2f}
--------------------

Baseline data are presented as means and SDs or counts (percentages). Crude differences between pairs of continuous and categorical variables were assessed using independent samples t-test, Mann-Whitney U test, Wilcoxon signed rank test or Fisher's exact test as appropriate.

All individuals were analysed according to the intention-to-treat principle. To account for repeated measures on the same individuals, data were analysed using a linear mixed model,[@R25] with an unstructured covariance matrix. Fixed effects were treatment group, time and time\*treatment group interaction. After applying Little's test of randomness of missing data (p=0.909), missing values on the KINDL (children and parents) and adult HRQoL (parents) scales at baseline and 2 years were imputed using multiple imputation. The multiple imputation was performed using a fully conditional specification model, applying linear regression as the prediction method for scale variables and two-way interactions for categorical variables. We generated five complete datasets with 10 iterations per dataset. Statistical analyses were performed on each imputed dataset, and thereafter the results were combined to arrive to single estimates. The combined estimates are presented.

We estimated mean changes in HRQoL from baseline to 2 years, and results are presented as estimated mean difference between the treatment groups with 95% CIs. The standardised Cohen's d (effect sizes \[ESs\]) of the outcomes were calculated.[@R26] In addition, to test the robustness of the results, we performed a sensitivity analysis, using the same linear mixed model with all available data but without imputation of missing variables. We tested reliability of the sub- and total scales of the questionnaires calculating Cronbach's alpha coefficient.

All tests were two sided. P values \<0.05 were considered statistically significant. All analyses were performed with SPSS V.25.0.

Results {#s3}
=======

Participant flow is depicted in [figure 1](#F1){ref-type="fig"}. [Table 1](#T1){ref-type="table"} shows baseline demographic and clinical characteristics of the 90 children and 89 parents that were available for the intention-to-treat analysis.[@R12] Online [supplementary table 1](#SP1){ref-type="supplementary-material"} shows the numbers of valid questionnaires for each time point.
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###### 

Baseline demographic and clinical characteristics of the 90 children and 89 parents included in the analyses

                                   All           Family summer camp   Family lifestyle school
  -------------------------------- ------------- -------------------- -------------------------
  Children                         n=90          n=46                 n=44
   Gender, female (%)              45 (50)       20 (44)              25 (57)
   Ethnicity, European white (%)   77 (86)       41 (89)              36 (82)
   Age (years)                     9.7 (1.2)     9.6 (1.1)            9.7 (1.2)
   BMI (kg/m^2^)                   28.7 (3.9)    28.2 (4.1)           29.3 (3.7)
   BMI SDS                         3.46 (0.75)   3.41 (0.79)          3.51 (0.71)
  Parents                          n=89          n=46                 n=43
   Gender, female (%)              69 (78)       31 (67)              38 (88)
   Age (years)                     40.7 (5.0)    40.9 (4.8)           40.6 (5.2)
   BMI (kg/m^2^)                   37.0 (4.6)    37.0 (4.4)           36.9 (4.9)

BMI SDS; body mass index SD score.

![Participant flow: families with obesity assessed for eligibility, randomisation, intervention and follow-up.](bmjpo-2018-000413f01){#F1}

Values are reported as mean (SD) or number (%). Statistics were independent samples t-test for normally distributed continuous data, Mann-Whitney U test for non-normally distributed continuous data or Fisher's exact test for categorical data.

With a few exceptions, baseline demographics, clinical characteristics and HRQoL scores did not differ significantly between the groups ([tables 1 and 2](#T1 T2){ref-type="table"}). There was, however, a higher percentage of female parents in the lifestyle school group (88% vs 76%) than in the summer camp group ([table 1](#T1){ref-type="table"}) and a small imbalance in the school domain of the parent proxy-report version of KINDL ([table 2](#T2){ref-type="table"}).

###### 

Within-group values at baseline and 2-year follow-up and between-group differences in HRQoL of children and parents from baseline to 2-year follow-up

  Outcome                        Family summer camp    Family lifestyle school   Between-group difference                                                        
  ------------------------------ --------------------- ------------------------- -------------------------- ---------------------- --------------------- ------- ------
   Child self-report, KINDL                                                                                                                                      
   Total HRQoL                   67.5 (64.5 to 70.6)   70.1 (67.3 to 72.8)       65.6 (62.4 to 68.7)        69.4 (66.6 to 72.2)    1.3 (−2.0 to 4.7)     0.44    0.12
   Physical                      67.8 (62.9 to 72.7)   75.6 (71.2 to 80.1)       66.1 (61.1 to 71.1)        71.2 (66.4 to 75.9)    3.1 (−1.9 to 8.1)     0.23    0.19
   Emotional                     76.4 (71.7 to 81.1)   80.5 (76.5 to 84.4)       73.6 (68.8 to 78.4)        81.7 (77.6 to 85.8)    0.8 (−3.9 to 5.5)     0.75    0.05
   Self-esteem                   68.3 (63.1 to 73.5)   68.8 (64.2 to 73.3)       70.2 (64.9 to 75.6)        70.8 (66.2 to 75.5)    −2.0 (−7.5 to 3.5)    0.48    0.11
   Friends                       78.6 (73.9 to 83.4)   82.0 (77.7 to 86.4)       76.1 (71.2 to 81.0)        78.2 (73.4 to 83.0)    3.2 (−2.2 to 7.1)     0.32    0.19
   Family                        77.7 (73.6 to 81.7)   78.6 (74.6 to 82.6)       76.2 (72.0 to 80.3)        79.4 (73.8 to 85.1)    0.4 (−4.1 to 4.9)     0.78    0.03
   School                        74.0 (69.4 to 78.5)   72.9 (68.2 to 77.6)       69.1 (64.4 to 73.8)        72.3 (67.7 to 76.9)    2.7 (−1.9 to 7.4)     0.27    0.17
   Adiposity specific            73.9 (69.3 to 78.5)   78.3 (74.5 to 82.0)       68.8 (64.1 to 73.4)        72.9 (68.9 to 76.8)    5.3 (0.4 to 10.1)     0.03    0.33
   Parent proxy-report, KINDL                                                                                                                                    
   Total HRQoL                   72.2 (68.8 to 75.6)   73.6 (71.1 to 76.2)       68.0 (64.5 to 71.6)        72.6 (69.9 to 75.3)    2.6 (−0.9 to 6.1)     0.15    0.22
   Physical                      67.9 (62.9 to 73.0)   75.5 (71.3 to 79.7)       65.9 (63.3 to 68.6)        72.3 (68.0 to 76.5)    2.6 (−2.8 to 8.0)     0.34    0.15
   Emotional                     75.9 (71.2 to 80.7)   74.1 (70.3 to 77.9)       69.7 (64.8 to 74.6)        74.6 (70.6 to 78.6)    2.9 (−2.0 to 7.7)     0.24    0.17
   Self-esteem                   67.7 (62.6 to 72.8)   66.5 (62.6 to 70.5)       59.1 (53.8 to 64.4)        65.5 (61.4 to 69.6)    4.8 (−0.4 to 9.9)     0.07    0.27
   Friends                       70.9 (66.2 to 75.6)   75.9 (71.9 to 79.9)       69.8 (64.9 to 74.6)        72.7 (68.5 to  76.9)   2.2 (−2.9 to 7.3)     0.40    0.13
   Family                        74.5 (70.3 to 78.8)   76.3 (72.8 to 79.7)       73.3 (68.9 to 77.7)        76.3 (72.3 to 80.4)    0.6 (−4.2 to 5.3)     0.81    0.04
   School                        76.4 (72.5 to 80.2)   73.5 (70.3 to 76.7)       70.3 (66.4 to 74.3)        74.2 (70.8 to 77.6)    2.7 (−1.1 to 6.5)     0.17    0.20
   Adiposity specific            72.4 (67.7 to 77.1)   77.0 (72.9 to 81.0)       66.3 (61.4 to 71.2)        68.6 (64.2 to 73.0)    7.3 (2.3 to 12.2)     0.005   0.44
   Parent self-report                                                                                                                                            
   Physical dimension (SF-36)    40.0 (34.6 to 45.4)   47.2 (35.1 to 59.4)       39.8 (34.5 to 45.1)        48.8 (39.4 to 58.2)    −0.2 (−4.6 to 4.1)    0.49    0.02
   Mental dimension (SF-36)      40.9 (31.9 to 49.8)   45.0 (38.0 to 52.1)       40.2 (35.5 to 44.9)        43.6 (27.9 to 59.4)    1.2 (−2.8 to 5.3)     0.36    0.10
   Emotional dimension (OWQOL)   51.1 (44.2 to 57.8)   68.0 (57.7 to 78.3)       43.3 (36.2 to 50.3)        73.0 (53.4 to 92.7)    3.7 (−4.9 to 12.3)    0.41    0.16
   Number of symptoms (WRSM)\*   7.6 (6.2 to 8.9)      4.5 (3.3 to 5.8)          9.1 (7.8 to 10.5)          3.4 (2.1 to 4.7)       −0.1 (−1.5 to 1.3)    0.91    0.02
   Symptom distress (WRSM)       25.1 (18.8 to 31.5)   13.4 (4.1 to 22.8)        34.0 (27.5 to 40.4)        11.3 (1.1 to 21.4)     −3.4 (−10.5 to 3.7)   0.37    0.16

Results are presented as estimated means for the treatment groups at baseline and 2 years and estimated between-group difference in change with 95% CI (linear mixed model); effect size is presented by Cohen's d. HRQoL scores range from 0 to 100, higher values indicate better HRQoL.

\*Not imputed.

HRQoL, health-related quality of life; KINDL, KINDer Lebensqualitätsfragebogen; OWQOL, Obesity and Weight Loss Quality of Life; SF-36, Short-Form 36-item Health Survey; WRSM, Weight Related Symptom Measure.

Changes in HRQoL {#s3a}
----------------

Compared with the lifestyle school group, the summer camp group showed significantly greater improvement from baseline to 2 years on the KINDL adiposity module scores, both when self-reported and parent proxy reported ([table 2](#T2){ref-type="table"}, [figure 2](#F2){ref-type="fig"}). Children's self-report and parent proxy-report revealed estimated mean differences (95% CIs) in the obesity-specific scores of 5.3 (0.4 to 10.1) points and 7.3 (2.3 to 12.2), respectively. Corresponding ESs were 0.33 and 0.44. A sensitivity analysis using the same linear mixed model without replacing missing values showed similar results ([supplementary table 2](#SP1){ref-type="supplementary-material"}).

![Estimated mean difference in change between-groups (95% CI) in HRQoL scores for the children from baseline to 2 years, measured by KINDL self-reports (upper) and parent proxy-reports (bottom). The possible scale for HRQoL range from 0 to 100. HRQoL, health-related quality of life; KINDL, KINDer Lebensqualitätsfragebogen.](bmjpo-2018-000413f02){#F2}

Generic HRQoL measures did not reveal any significant differences between the two treatment groups regarding changes from baseline to 2 years for either children or parents ([table 2](#T2){ref-type="table"}, [figure 2](#F2){ref-type="fig"}), neither did the obesity-specific HRQoL measures for the parents.

Considering the fraction of missing information, relative increase in variance and relative efficiency, the imputed data-sets were comparable with the original data-set (data not shown).

All scales in the parent proxy version of KINDL had satisfactory reliability (Cronbach's alpha values \>0.70), except for the subscales of physical well-being and school. The children's version of KINDL had satisfactory total score reliability, but all subscales had Cronbach's alpha values \<0.70. The child and parent proxy version of the KINDL adiposity-specific module and all adult HRQoL questionnaires had Cronbach's alpha values \>0.80 (online [supplementary table 3](#SP1){ref-type="supplementary-material"}.)

Discussion {#s4}
==========

This RCT of families affected by obesity compared the 2-year effect of a family camp-based treatment programme (summer camp) with the effect of an outpatient treatment programme (lifestyle school) on HRQoL. This is the first RCT to explore the long-term effects of a camp-based intervention in both children and parents. Children receiving camp-based treatment had significantly greater improvements in the obesity-specific measures of HRQoL, both using self-report and parent proxy, than children in the lifestyle school group. Corresponding ESs were small to medium. In contrast, generic HRQoL measures showed no significant between-group differences from baseline to 2 years for either children or parents, nor did the obesity-specific HRQoL measures for the parents. The finding of between-group differences on obesity-specific HRQoL, but not on generic measures of HRQoL, is not unusual. Disease-specific measures of HRQoL are generally more responsive to intervention than generic measures.[@R27]

It is noteworthy that 2-year improvements in obesity-specific HRQoL were demonstrated for summer camp participants compared with lifestyle-school participants, both on self-report and parent proxy-report, despite there being no differences in BMI-SDS.[@R12] This is encouraging, as it suggests that the feelings, physical challenges and complaints associated with obesity may improve after comprehensive treatment for obesity even in the absence of significant weight loss. Given that poor self-image, bullying and bodily pain are prevalent in youth with obesity in clinical populations,[@R1] any change in HRQoL is likely to be perceived as a recognisable improvement for these children. Scores between 4 and 5 points on a scale from 0 to 100 have been considered to be minimal clinically meaningful differences previously.[@R4] Our results are in accordance with previous studies that have reported improved psychosocial functioning even after controlling for BMI change. For example, Quinlan *et al* [@R8] found improved social functioning, physical functioning, weight and eating efficacy, after controlling for BMI change in a camp-based treatment programme.

Camp-based treatment can be considered to be 'immersion treatment', which has been described as treatment in a 'therapeutic and educational environment for extended periods of time, thereby removing participants from obesogenic environments'.[@R6] In the present study, children in the camp-based group were immersed in a non-obesogenic environment, initially for 2 weeks, followed by four follow-up weekends. Early success achieved through immersion treatment may improve self-efficacy, attitudes and moods, which in turn may enhance long-term commitment.[@R6] In addition, the children participating in the summer camp group might have experienced an increase in social support from their participating peers,[@R28] which could have led to higher self-acceptance and increased HRQoL.[@R29] This in turn could have affected both their motivation for treatment and their self-efficacy.[@R28]

Comparing our results directly with other camp-based immersion treatment studies proved challenging, as the few existing studies used different questionnaires for measuring HRQoL. Although previous camp-based studies did not include parents together with their children, Knöpfli *et al* [@R7] gave parents practical and theoretical counselling in their multidisciplinary inpatient programme, but they only focused on treatment of the children's obesity. They reported increased HRQoL for the children pretreatment to post-treatment over 8 weeks, as well as a large effect on weight. Nonetheless, they did not include a control group or a subsequent follow-up. A study of a combined inpatient (6 weeks) and outpatient (4.5 months) treatment programme included a waiting list control group, and it found an increase in obesity-specific HRQoL[@R30] in the treatment group compared with the control group.[@R9] Improvements in both generic and weight-related quality of life immediately after a summer camp weight loss programme have been demonstrated for adolescents[@R8] and children,[@R31] although these studies did not include a control group or longer follow-up. A more recent observational study demonstrated improvements in both generic and weight-related HRQoL among children and adolescents (8--19 years) with severe obesity undergoing an intensive lifestyle treatment for 1 year despite partial weight regain from 1-year to 2-year measurements. The treatment included an inpatient period of either 2 or 6 months (immersion treatment) and then a 1-year follow-up.[@R32] This study also found improvements in self-reported obesity-specific HRQoL comparable with the current study, of 8.9 (4.6 to 13.2) points, although using a different HRQoL instrument[@R33] (with scores ranging from 0 to 100, as in the KINDL). In the present study, the improvements in obesity-specific HRQoL scores were not accompanied by improvements in BMI SDS. This is in accordance with results from another study with 24-month follow-up after 4--6 weeks of inpatient treatment, which did not find an association between changes in HRQoL and changes in BMI but indicated a potential role of physical activity in improving HRQoL.[@R34]

Strengths and limitations {#s4a}
-------------------------

The relatively long follow-up is a strength in this study. Our findings might be generalisable to treatment-seeking families with obesity and applicable in similar healthcare settings engaged in childhood obesity treatment. In addition, we assessed HRQoL in both children and parents participating in the study and applied both self-reports and parent proxy-reports for the children. The use of disease-specific, in addition to generic, instruments to measure HRQoL is an advantage, as they are more responsive to effects of treatment.[@R27]

Limitations include the participation of mainly European white families and the lack of data on socioeconomic status and adherence to follow-up in the municipalities. Furthermore, neither of the interventions in this study represent the standard care treatment at the tertiary care centres. Weight inclusion criteria for the study was lower than criteria for specialist treatment. The sample size was calculated based on the primary outcome measure (BMI SDS) for the children, not on the HRQoL measures. We did not include measures of motivation or perceived social support. Another limitation is that reliability of the KINDL subscales for the children's version (all subscales) and some of the parent's proxy reports (physical well-being and school) were unsatisfactory. Similar values for reliability of the subscales of the KINDL have previously been shown by others.[@R29]

Conclusion {#s5}
==========

A 2-year family camp-based immersion treatment programme for obesity resulted in significantly larger improvements in obesity-related HRQoL in children's self-reports and parent proxy-reports in children with obesity compared with an outpatient family-based treatment programme despite no significant effects on BMI SDS.
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